JAPANESE PATENT APPLICATION LAID-OPEN NO. 6-283721 

(Partial Translation) 

[Abstract ] 

[Obj ect ] 

To provide contactless flash EPROM cells, an 
array device, and a manufacturing methods of the 
contactless flash EPROM cells. 

[Constitution] 

Extending first and second drain diffusion 
regions and a source diffusion region are formed in a 
semiconductor substrate along substantially parallel 
lines. Field oxide regions are formed on the sides 
opposite to the first and second drain diffusion 
regions. A floating gate and a control gate word 
line (WL 0 or WL N ) are formed perpendicularly to the 
drain/source/drain structure, and two lines of 
storage cells (13, 15, and 14, 16) having the common 
source region are set up. The common source region 
is connected with a virtual ground terminal through a 
bottom block select transistor (25). Each drain 
diffusion region is connected with a global bit line 
(17, 18) through an upper block select transistor (19, 
21) . 

[Detailed Description of the Invention] 
(Partial Translation) 
[0021] 

Manufacturing processes of flash EPROM cells 
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according to the present invention and cells used in 
the above-mentioned circuit are shown by the 
sectional views of FIGS. 4A to 4D and 5A to 5D and 
FIGS. 6A to 6D and 7A to 7C. FIG. 8 is a plan view 
thereof. The first cell type embodiment is 
illustrated in FIGS. 4A to 4D and 5A to 5D. These 
sectional views show an outline of the manufacturing 
process of cells. FIG. 4A illustrates the first step 
of the process. To form N-channel cells, a P"-type Si 
semiconductor substrate 100 is provided, and 
relatively thick field oxide regions 101 and 102 are 
vertically grown through a well-known LOCOS field 
oxidation process. A thin oxide film 103 is formed 
on the principal surface of the semiconductor 
substrate on the peripheries of the field oxides 101 
and 102. As shown in FIG. 4B, in the next step, a 
photoresist mask 104 is formed in between the field 
oxides 101 and 102. The mask extends substantially 
in parallel with the field oxides 101 and 102. Drain 
diffusion regions are thereby defined between the 
field oxide 101 and the photoresist mask 104 and 
between the field oxide 102 and the photoresist mask 
104. As schematically shown by arrows, N-type 
dopants are ion-implanted into the semiconductor 
substrate 100 through the thin oxide film 103. The 
drain diffusion regions are thus self-aligned with 
the element isolation field oxides 101 and 102. 
[0022] 

In the next step, as shown in FIG. 4C, the 



photoresist mask 104 is removed, and the N-type 
dopants implanted into the semiconductor substrate 
100 are annealed and activated to make local bit 
lines 105 and 106. Drain oxides 107 and 108 are 
formed to cover the bit lines 105 and 106. FIG. 4D 
illustrates the next step of the manufacture of cells. 
In particular, the thin oxide 103 is removed by blank 
wet etching, and a tunnel oxide film 110 is formed 
between the drain diffusion bit lines 105 and 106. 
In the system of this embodiment, the thickness of 
the tunnel oxide film 110 is about 100 angstrom. In 
flash E PROM cells, however, the tunnel oxide film 110 
is about 120 angstrom or less. Although a thicker 
oxide film can be used for nonvolatile cells such as 
UV-EPROM cells, such a thicker oxide film is not used 
as the tunnel oxide film for erase operation. In 
this step, the oxide films 107 and 108 on the bit 
lines 107 and 108 by the buried diffusion layers has 
a thickness of about 1000 angstrom. 
[0023] 

In the next step shown in FIG. 5A, a poly-Si 
layer 111 is formed as a first layer and the layer is 
doped with impurity elements so that the poly-Si be 
electrically conductive. An oxide/nitride/oxide 
(ONO) layer 112 is then formed on the first poly-Si 
layer I'll to form a control gate insulating film. 
The poly-Si layer 111 in this step has a thickness of 
about 1500 angstrom. The ONO layer has a thickness 
of about 250 angstrom. In FIG. 5B, a source 
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diffusion region is defined in a self-align manner 
through a photomask process. After the photomask 
process, the poly-Si layer 111 and the ONO insulating 
layer 112 are etched to expose the source diffusion 
region. In addition, the floating gate poly-Si layer 
111 and the ONO layer 112 are etched to define the 
width of each floating gate. Thus, one side of the 
etched poly-Si layer 111 defines the source diffusion 
region while the other side defines the width of the 
floating gate. In this embodiment, the latter is 
positioned above the field oxide region 101 or 102. 
After this, N-type dopants are ion-implanted into the 
source diffusion region to form N + /N" double diffusion 
regions extending in parallel with the drain 
diffusion regions 105 and 106. The dopants used are 
a combination of phosphorus and arsenic to form the 
double diffusion. 
[0024] 

As shown in FIG. 5C, the photoresist is removed 
and the semiconductor substrate is annealed. By 
diffusing and annealing the N + and N" dopants, the 
source diffusion region is activated. A source oxide 
film 116 is formed, and an oxide film 117 is formed 
along either side of the floating gate poly-Si layer 
111 to isolate the floating gate from a word line 
poly-Si layer, which will be defined later. FIG. 5D 
illustrates the next step of the manufacturing 
process of the flash EPROM cells. This comprises 
forming a second poly-Si layer 118 and using a 
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photomask process to define a word line. In the 
photomask process, etching for defining the word line 
is done up to the floating gate poly-Si layer 111 to 
define the floating gate of each transistor. The 
word line 118 has a thickness of 500 angstrom. 
Lastly, passivation and metallization layers (not 
shown) are formed on the upper portion of the cells. 
[0025] 

As shown in FIG. 5D, a cell structure is obtained 
in which first and second transistors are formed 
between the drain diffusion line 105 and the source 
diffusion line 115 and between the drain diffusion 
line 106 and the source diffusion line 115, 
respectively. The floating gate extends from the 
source diffusion line 115 across the drain diffusion 
line 105 to cover the field oxide 101. In this 
embodiment, these floating gate oxide films have a 
length of about 2.4 and a width of 0.8 ^m. The 

width of the tunnel oxide film 110 from one end of 
the drain oxide film 107 to one end of the source 
oxide film 116 on the upper portion of the transistor 
is about 1.2 jam. A redundant region covering the 
drain diffusion line 105 and the field oxide 102 is 
used for increasing the coupling ratio up to about 
50% or more by the floating gate. The reason is that, 
since the thickness of the ONO layer is about 250 
angstrom and the thickness of the tunnel oxide film 
is about 100 angstrom, the coupling ratio must be 
improved by increasing the area of the floating gate. 
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Alternatively, the ONO layer may be made thinner to 
decrease the necessary area of the floating gate. As 
understood, the source diffusion is done in a step 
independently of the drain diffusion, and dopants 
with another distribution are ion-implanted to form a 
gradient junction in the channel of each transistor 
and promote the source erase function. In floating 
gates of channel erase type or UV erase type, such a 
gradient junction and a source diffusion are not 
required . 

[Brief Description of the Drawings] 
[FIG. 1] 

A circuit diagram for explaining nonvolatile 
memory cells according to the present invention. 
[FIG. 2] 

A circuit diagram showing an outline of an array 
device with the nonvolatile memory cells according to 
the present invention, which includes two subarrays. 

[FIG. 3] 

A block diagram showing an embodiment of a 
semiconductor integrated circuit with the nonvolatile 
memory cells according to the present invention. 

[FIG. 4] 

(A) to (D) are sectional views taken along a word 
line in the array device with the nonvolatile memory 
cells according to the present invention, 
illustrating a manufacturing process of the 
nonvolatile memory cells according to an embodiment. 
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[FIG. 5] 

(A) to (D) are sectional views illustrating a 
manufacturing process of the nonvolatile memory cells 
subsequent to (A) to (D) of FIG . 4. 

[FIG. 6] 

(A) to (D) are sectional views taken along a word 
line in the array device with the nonvolatile memory 
cells according to the present invention, 
illustrating a manufacturing process of the 
nonvolatile memory cells according to another 
embodiment . 

[FIG. 7] 

(A) to (C) are sectional views illustrating a 
manufacturing process of the nonvolatile memory cells 
subsequent to (A) to (D) of FIG. 6. 

[FIG. 8] 

A plan view of the array device obtained through 
the manufacturing process of FIGS. 4(A) to (D) and 
5 (A) to (D) . 
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w7D-f >y • y— h ■ >^ey • 71/- <dmmjj 

7 1 J £ft<ajgflE L/c y-^tfe^®«$rgai 

50 s-ers^xy^^ y-^tea®^ 
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- y- hmt&(Dft$;i£tf)Z>tzfrm i (D-y-j Ffrhmzt 
fcaw^rta 2iwMifc7D-f^ >y • y— h 

®«c££#>, ri>o:7a— ^ >y . y— 

<s r t 5 r. t * -r z>&mn#<D^mm 

6 7*ie®<o:7o-7^ ^y . y- h - . r 

[19**7 2] 7 a — tj>? - y- h®J§£<DS2<£> 

iBS*bixSwi*#ati-S1#ITI»*o«iia»7 1* 
f2©<£>:7 d— 7^ . y— h . y ^y . ru— <£>§3i£ 

lit** 73] mi (Dt&mmtmK -mtrnm^h 
v-^-^o-y . y— h - >^y • r ^—commjj&o 

*IE^>:7n— >^ - y— h • • r u—coia 

[IS** 7 5] » 1 <a«»tt«jK^ «J 1 2 Ot^ 

^ hn-Aj^Tco^n— ^ vy • y— h^mt4*K(- 
iSU*^^l?S K{k^«7&»b*S C £ £r4ta<t 

- h • ^ ^ y - r u-(DKig^^ o 

[IS** 7 6] Sl^»8ttftS^7n-f-<y^- 
-*/w|fiatt«K<Z)H[$ J: 9*:tv^l9[SS:fcofcONO^ 

7-4 . y— h • ^^y • t o§Sig*fto 

[19**7 7] y-^fittk««S: K-^i-S^^y^ 

«*MRft-& «:*■*- 5 J: 9 k-^ o > ho»:ffi£l2:/£-t- 
*te^6Q^n— >y • y— h • ^^y - 

[19**7 8] 36«ELfe^^*/Uffl« 

ft^a^rffi^ -? v-T*< >y • y- bmm&vow&m't 
7d-t^>^ - y— hsit^g^yhp^ 

tt^WfttlRKStt L it V - * ttRkflVA tFKK^tt 
Sffi4££r. Z7a — r>r >y • y— h»SI4ttfit*77>f 



(8) — 2 8 3 7 2 L 
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y — *tefS®J££^2(0#*£rl>o/t K— K"C K— 

7^ >y • y- h^mttfe«^^9^{t^^stt-5c 
* it 3 > f d -/i*8ttft«sa t 7 d - f >^ 

«t5Ct^P)i5:tS:1*8i:t57D-f^^ • 

y- h ■ y y - r u-o»ig^jfe 0 

10 [19**7 9] y-^Rc; K W K-r 
M^^^^2CO K— h(D^2^^^^^ hi7ft»e>* 

— ■ T4^y • y— h • >^ey - ru- (oia^^^ 0 
[f9**8o] -iwba**^ 

p-r^y^ • y- h - ^-ey - ri/-o|!i|*& 0 
[19**8 1 ] ayho-;u • y- hJfe»tt»H^. 
20 ONO^e>45^t «:#«i:i-5*SKFB*ottH* 7 8 

*isico^n— ^y • y— h • y^y -t u—<dm 

[19**8 2] IB i ottRftiftHd^ ^)i20ty^ 
^ hp-AOT07o-t >ryy • y~ h^mti^Kf- 

-r^^mn^<ommm7 8*ts«oyn-^^^y - y 
- h • ^ * y - r u-o^it*fc 
[19**8 3 ] ^ hp-/u • y- htetftttftH^s, 
77d— . h^m^St i 2 o^y^ h 
30 n-j±(o±fo2 0%0»Stt1»K^fTi:K)ra<Off*S:* 

8 2*15^(7)^0—^^ >y - y— k - p<^y . r 
[19**8 4] V-^&tJf Ku-f >ttfif:««S: K-^ 

Ki^-Offl«^*5*t5 K-^yh^2M^£t5 
wi^fo/jCSwt^WRt-rsWffffll^ffiHft? 8* 
^ico7P-f^ • y— h- . ^^y ■ r <D|9ig 

40 

[19**8 s] wi^fiffiffisjxfc^wfraffi^* 

*05i:«l«*S:-«IIBI-.L-caSl!ltb*L, «*W*««JilcJB 
l *ft*-«&$Jxfc**«)«»S*SrJB*i-sr k k, 

H$r® 5 ^ n-^^ >y - y— h«S«tttt»S:tt#-rs 

k t>. K^-lr >*/v««(^KSE l <o|ft«tt«iKS: 
50 S9^o-^>r > • y- Hff«tti»KS:tt»-t-s^i: 
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/u • y- b mm&vomz&^-t z> r <t , 

:r-<>y • y- h*«ttW»«r«5|ft|WiS:4*-r5n 

-rs^^^^iat-r^^n-^^v^ . y- h - ^^y 

-< 2 Sr 7 p — ^ ^ > ^ • h W« 

fFtt5K^®[a^8 sjgtatto^n— 5^ • y- h • 

[M*JS8 7] ^(7) Kl/-f ^teStt^*^^*^ 

^>©ia^8 5^te®(7)y d—^^< >y - y— h • ^^ey 

(M#Jg8 8] KU>f VffiftfflaSr^S^T 1 

-^^>y • y— h • • r i/-<D§sit^& 0 
i»*«8 9 1 mi <oim&mn&. -mtmm**b 

[8*#*9 0] n> hD^U - y» hte»tt«J«35^ 

t^RMo^y u—=r ^ is? - y— h - ^^ty - t o$g 
[fg#Ji9 l ] gS l (DtkUk&VaKtiK « l 2 0;t>y 

■rs»if»*<z>«siffl»8 5JSte®o^n-^^>y • y 

[f§*JS9 2] 3> ho-/U • y- h««tt«fC* s , 

:7o— ^ >y • y— h*l?mt£^«<*: l 2 o^->y>^ h 



(9) #ffl¥6-2 8 3 7 2 1 
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h • * y • r u-oMig^ifc. 

[»**9 3] y-*Rt* KM K-^ 
A-&45^i:«r«»i'rsi*?F»*«>ttH«8 5^te« 

o^a— >y - y— h • y^ty • 7 ^Ris* 

10 [0001] 

5t)©t?feot, ate ^ o— >^ • y— h • h7 
y^^ifflv^77 r>aEPROMt/i/, ru— & 

[00 0 2] 

20 19 &~tZ>mJj&m?LX\,^Z> 0 77^>aEPROM^)^ 

^ey • ir;W±. r-^^7P-r>ry^ - y-h^rf t 

ftSBrifl^n— 7^ >^ • y- h • h^vv^^ffl^ 
r^^ttr^So y^-^ >y • y- hi, 

o-cifttastt, to, f 2^«iiaoth7y^ 

30 [0 00 3] "r-i - y— h^r^-r — i?tSi: 

^^S)f^*i, 7 7yv / aE P ROM(D "^ny^A" X 

^^/^^^^ix^o r<D^^^/^fi % y-h&o<y— x 

E5rOTt5r,i:lcJ:oT^^^ gfffl. fry V ■ 

- h£r^ X^-V — vhT&Bibfm. 77'yv/aEPRO 

r^y^« y— h^: h^y^^wy-^^ora (y— 

40 ^iB*) . >y ■ y- 

fPfflJi. -tix-Pixo^-ty -"fe/KOKKySrS^Lft 

[0 0 0 4] tKSSO^v y V^E P ROM<Dtgii&U^ 
50 S 0 Mukherjee, et al. , U. S. Patent No. 4, 698, 787 issu 
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ed October 6, 1987;Holler t et al. , U. S. Patent No. 4, 
780, 423 issued October 25, 1988 0 V =7 y E P R 

btlT^So Woo, et al., "A Novel Memory Cell Usin 
g Flash Array Contact less EPROM (FACE) Technology 

" , I EDM 1990, Published by the IEEE, Pages 91-94 
&I/W00, et al. , "A Poly-Buffered "FACE" Technolo 
gy for High Density Memories" , 1991 SYMPOSIUM ON 

VLSI TECHNOLOGY, page 73-74 >^ ^ J. • T 

t^6 0 Kazerounian, et al. , "Alternate Metal Virt 
ual Ground EPROM Array Im-plemented In A 0. 8/jM Pr 
ocess for Very High Density Applications" , I EDM, Pu 
blished by IEEE 1991, pages 11.5.1-11.5.4 0 
[0 0 0 5] 

[KM^WftLJ: 0 t-fZ>Wm\ Woo,et al. atWCazero 
unian,et al. OfflKgifeUC <fc oT91 e>^^<t O 
^ hU7 - 7 u — 0)RM-fc:o<,*T0>BI'fr 

^ot^So mm, 3^n^-7nt i 

WfCf£^£;h.T^£/c(tT&>£ 0 Mukherjee, etal. 
^rAOj; 9Mffl^7 7^v'aE P R OMOixftT* 

* + 3»fc&fl!£;h,5R«Lfc KK y-* • t'^z 

[0 0 0 6] ±SClC«*T4*JxfcfccOT, 

"T§g^7 7 7 '>^- E P R OMt;U<t N t<DT 

^EPR OM-tr/u^r/E^c ^ -=e y 038 r <t «: 

[0 0 0 7] 

!J • ir/U (77^>^EPROMt/U) fi, D<Dy — 

^i£f8^£2ffi<0:7a — • h . 
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>- y-^- KM >*i§K*tLTiS£-*-5 J; ? tz&f& 
ZttZo m^m^tttzy — *®*£fi, TSP^d^ 
•iru-^h- h7>^^i:«fcot|gg^7>K^- 
^/M^^£*x6 0 * KM >tt*«*fi, ±&co:/ 
d • ir h • h7>^^iaot^t'7 hiS 

tci£&£tiz> 0 *mm\c&z>±/isffi&it^ kmv, y 

-^iKW>fe»il *LTffla&i£*ffi»7>i'>0> 
10 J:9<c*5p^>3>^^^Sr^LT, «*<Z>#J h 5 

^Srfi«^7> K • * — S^/M£|$^LT^SlEffi^7 

>i^^;$>fb&5ir/M;:#LT. ~<@<D> ^/u - =x 

[0 0 0 8] **W<ogiJo«jS^j;ixff, itifjOSt 
KM>-y^- KM >«igas lffl I C 

20 E&fi, ±flS£T8R<Z>:/c! s/:? • -fe h • h7>^ 
^Srffl^SrirKJ: 9, t/d ^ ^ £>*JMwSoT#«£ 
*t#5 iritis fi*<aiS*f£ffl*^fiE£i-a 0 
T'n ^ ■ ir h£:^5«F»li* - -fe/P 

* ^ co y - ^ sse ( r %t -r 5 & m % t> ?t e> -r „ 
[ooo9j ^<ir, iffl<^>«*yiHiK3fts. #*)&sn 

30 ix^!B i ^ — s-Jvk ^2 ^ — ^-^/u^t^SiJ^i^— 5:-^ 

iryu<0#-«r<7>W^»ieLfcfcry hj»^b*5N«<OJE« 
^•t5• : et^- : et^^o^i^i^v^T. Mfi<oS«-fe/u«oSB i 

40 5 0 ^(D±t^ ^SfeoaBrfiffl^^V'K*, ^t/I^^T 
i— rt<Og^f{gS^^> Kj»Sr/a3f<S«^7 V K • 
^^H-«tt-rs^a3ftS$4*tTi^5o mrI2^{S«^ 
9 >- KiHo#/?(i, -tix-fix^^^Tu— T% &hc&tf 
5S®ir/uo^2^-^^-/utc^^tvT^-5o X^^f 

ir/uON(@c7)^ij^Jl^[- r ^ -t: ^-T 5 r ^?T# 5 J; 

[0 0 10] ±^coJ: 9/<C>^y ir/U^tf^cOT u— 

di-^Px.. 7P-f^y^- y-h ■f^'<^co7i/- 
5o <om^mt»mm^tix^^ 0 mimmco^m^ 



(11) 
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LfcM«rto¥*l#gte±^B5trff2fi£1-S 
r<t ; 7D-f^y^ • y- f-jgm«EfefC£, k 

mcmnz-t ; =>> ha-^- y- h&m&mnz. 
-rs y-* tetania ¥mfrmmv>3imm\c&i$.£ti 

-f^y^- y- h^m^KirT^'O-^-lirr^W-r 
iri ; y-*tei»S«£ K-^tir t 

y-^teScm^^saLfcP'D-^-o^ • y- hm^ 

SfT£. =>> Vo—fr&W&.'&'g.&.tiya— t-<< >y - 
mm&ffi.o «t 5t-JFM-T5^ t ; 7n-f^y^ • y— 

h is^^tm.'&m'g.zm. kiskt s d t ; = ^ h o 
• y- vmt'&.m'g.*. yu-^4>? ■ y-hm 

>y • y- bmmmtomz&^xT y Zitxmm-t 

■T-K-mri: ; y-*t£J&fgi!££, K-^>h£$ff 
aroMt-K-yfi^t ;^!^ y-^&.tfKi' 

*mt£4&«»±^ckj&g£^S::<k ; ^LT^SfccD^ 30 
^k. 

I 0 0 1 1 J 

£-TSo #M£-rs Kwyfiyy-^ • fc'y h 

gl£>> • fs/^-riS. y— * 7 > h') ¥yb 

n*$i^-fz>mm*^-rz>^kkc£<ixm%\Zfrz>. m 

lE^y h^li, l e^SrWrKiltK > * 40 

HSro* • y— ^Sijr^$ttrv>.5o z.<n~k\z 

S= ^2|wli, 77r>aEPROM7l/-|l, -^^T 
V' »S^tl5K7 7y>aE PROM71 — frT&k 

*fO>SI?Sn -k? P—ffi4x1>m?rX'$Z>Z. k\ztj;Zk k 
fcU, ^^-y --ir/KOl^SH. ^©Jtfi;t5t7'7i/- 
aSjgiR£*i.T^Sf8i<£>*f::dfc-f So rixli, §8i&0>g!)f£ 
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M5l£>-fe/u- ^-I'T'T-Ji, -fe/K^y- *lfflf±. &£<<D 
^l^*vfcS&fete&»t*LT^S. Htc^iSM^ bo 

X®n£titz±MC$> 9 ^^^^Jgiggpoff^ ^J?< 
1-Sf£ffl£S»7&^roT'*>So y-*& 

*T\ ff«^-fe^tCli^jiif/£y-^m*^ffl*5Sfl#T-# 

s„ a^ijii^y- h ■ j} y7°\) >yvc*m<&<r> 
— 7L- • y— ^7D-f^>^ • y— h-<K!Jsi \zm 

-tZ$ y7°>J ^?mm*mL<m*:£itZ^k&XZ 

[0 0 12] X, IS lOiSiS*^ «fc*Uf, -fe/M8i£tC 
*iWsy-xtef8:SI*£f:J\ ggngbrt by >i?x?PHz.i3 
rtZ>ya—7 L j^-y-y—}'- by^i^^^i^^y • 

vfcofclctmn&mWimc-t/i'y • Ty-{ ^£ixZ a 5E 

®WW7D-T^y^ - y— hfc-fe/u^ • 77-f 

y— *i±, <s$4#ti£a'£'-*j-x.s k — Hro^fliT' 
j*^mAizi.xte£*iz>z. kiz±<o^ y—^m^m 
<D?$<D b>*y vysr^t-rso 

[0013] 

^ritt^-rs„ Hi. I3 2li. *lltI577y>a 
E P ROM3£g(£>|E]?gia£^LT^S„ Bl3{i. 

l:i577 7->a E P ROM3gg<7)^^-y (HjgSWVo y 

^laSr^LTt^S. 04, @5S:t/ia6, 13 7 li. 
^lc«5 7 7->v/aE P ROM-tr^wSait75ffiSr*-r»r 

ffiiaT-*>s 0 H8«, ^<D2pffiiar-*>So Unix 
^(^•577yyaE prom© ku-t y— k 

^*»e>^Stilfie) S:lttWi-S„ rwieiK^H, Siro 

mm*? bmi oRxi^z^mm^y 1 st^lt 
^So sist/f 2©^tf? k^i o&t^ i i w 

tvfcteSc^ict o#e.^So y- k KH'^&t/y— 
mmiELmyyi/Y%ki 2\z.t£-&&ixx^z> 0 13-c- 

ffit? v YWk\ OJc^Stv, l 4-C'jn$ixS^2?iJco h 
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7>^^(OKK>lj:, m2<nmffi¥ y b& 1 1 (cjg 

&£tiz>o yu—T-i - y- h • h^>>^^coy 

-HI. !7-KSWU J!llWL N (C^^iX^o flk 
wwT?#!7-K» (#!*:(*, WL, ) (1, ll^h7 
(0i|Mh7>^^ 1 5) &U^2£»JcO h7 
(Mlih7^^16) coy-hMj&^£ 
ix5 0 ?)K Lt, 1 l 6fl, y — * 

[0014] • y- hS:^^ — 

f£fl. ^ry^^EPROMir/UCO^n^A - *^;y 

^wim^o mil. y- h&if y-*pflK, i2# 

tfOu KcoiE<omj3E££P*H-5r ttciashy h • ^U9 
V— b&y* 4**?* — v^^tftf^fl. 77^>aEPR 

-*rBi£) Xll:7o-7^ - y— 

ffl<DF-N h^jM«« l:«toT4S 

/U hStfdftOMT;* U y — ^i- 1 2/iOu hX(18 

[0 0 15] m ltc^SttTV^J: tC, gSltOJEtBlf 
y h£j* 1 7 £iS2<Oj£i£lf y Ml 1 8(1. # KM >- 
y-* - K u-r ^iHlKUlJBKco-fe/u £ Blfl^m 6*tr ^ 
5o jglOJEWtf?/ hi» l 7(1. ^9j^-WIBl^>9 9 
h20 £r;fr LT±gflco:/n y ^ • ir l/^ h • b 9 >*J* 
9 1 9<oy^^*SjxT^5, m2<Dfc%L 
tf y higfU 811, ^^/U-te»3^^h2 2^LT- 
±£fl5co:/n ^ ■ ir h • K ^ isi/*9 2 l coy— * 
KlS^StLTV^o ±^(D^u y9 - -^i^9 b ' b?> 

(1. ?4 >2 3lcWto£tiZ>-7ar/9 '-ti'9 bit&T 
B S E UCJ:oT3i!l$l£*x<5o 

[0016] mmfomr? > Km 2 d. ra/n 5, * 

• ir W h - 2 5 Sr^LT. =^^99 9 2 

gfl:/p • ir h • h7y^^ 2 5<7) K W > 
II. «Bf<KS^7> Km 2(cte*$n* 0 Tgf5co;/n 
y^ti/^h- F7>^? 2 5 coy— ^{i, 

2 4Kt£dS*tSo T9^D^.ti/n- h 
2 5 coy— Ml. 7*f ^2 6i:M$lx^T 
fiUB^ny^ -irU^ hff^-BBSELi^toTKIBl^ 
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II. «*C>a*lxfcffi»BlcJ:5»«ff-eS>oT, -tttli 
[0 0 17] j£«fcTy h»l 7, 1 811, T U-^it 

mm. *ti*:ti<Dn±i'# t - ^y> ? x^27, 2 

8— gtft^5o h7y^^ 2 7, 2 8 M ioTir U 
* hj£«lf * MSW« • T>-?RTf-7u#=7J* • *f 

10 lt % b • h7 2 7 coy— j£*s 

If s/ H»l 7i^**tL. ^Jir h - h7>^> 2 
7 coy- Ml, KlftY, frm&£tiZ>t t 

^ijiru^ h • h7y^* 2 7 co KK >ll, ^> 

[0018] 02 Mtf L/c#Scc01^>^r U-il. mi\c 
^L/i77 E P ROMir/uco^P 5/^CJ:oTffi 

fig$tt"CV^^ 0 B2fl, ^frco I C(Dfa(D2m<D-9-7T 

ot^^tl, — ^«i»5 0 35»P>±WtC*^r L — 5 1 
20 AS:, T»K*:/T^— 5 1 BSr^LT^So * 1 
a 3/^5 2(1, try Ml try Ml 70. 7 

1) l:JBoT»20^n y ^ 5 3 i: «»*{ciBBS*tT 
-»©tryh»7 0, 7lcO±g|5, TftlC, wti> 

^co^^ey • i^-^r u— fi x ^^/i^-tefny^^ h5 

5. 5 6. 5 7, 5 8 Z&Mt L, <Effl^7 V K • =* > 
^^54A, 54B {m&b&^tzfcWtm) <D£?iCft 
lt6ttt^5o <Sffl^7> K * = >y?9 5 4 A, 5 4 
B(l. ^^/U-K3y^^h6 0A, 6 0B^rgirm 

# p« > Ki» 5 9 $r^^^ <fc 9 

t-. y • tes^7^Ki»5 9os*nw^?BfiE*tt 

5 e y tr^mM?'? > K»5 9(1. fa- K<f^-Z N T* 
*lffli$ix5<Hffi^7 yK ■ h • h7V^^79 

^ITTi/-- ^7VKav»H*a5«EEIi]K*wfe^* 
H5o {S^y^> K • ir h • h7^* 7 9(1. 
y ^/uj^5 9SrftfflLTi/^4TU— S«firBiaEE?H*^ 

ru-coffi^tcd. j^«tf^ h^^^L2 F?y^^ 

40 - -feyu^bftSMSfcO 2<@coy ^/U • =a^^^ h • if 
yf^\ -tLT^^/uiEjB^^^ K»5 9l^»LT(i* 
zfTU— arc "9 KScoy^yU- a>9-9 b • 

[0 0 19] M^, S 2 (C^^Hfc 2<@cO^-yr U— 
(1, ilJJUf f >< ^^^rixb^iSBXt^Ttt^-ttt 
ftl^Py^ - tU^ hff^-TBSELA, TBSEL 
B. B B S E L A^B B S E L Biaotft^S W 
COT'. 17- K^(I-§-(l^W-r^w^^T*#6o 

50 9. 3 2(@co— 2Jco b s 7>*S*9 * -t/u^r #J?*Jco ?7— K 



(13) 



4$PjH¥6 -2 8 3 7 2 1 



23 

^iotfcl 5 1 2<@CQ-tr/U • t^7 
0, ^U-l 6*:<7>j£^fc:*;/ h;gl&£*3 2#<£>?7 — 

•77 7^EPROM7l/-«lil5o w*Ul 

© h 7 ^ ^ ^ o y-^Rt; k i/>f y^, try h 

rtUl ir^*— nN**fe&^ffi£-r<5o TffitfV^n * 
^ • ir h • h7>^^ («;ttf. h7>i/X? 6 
5A, 6 5B) fl -^HiSl^^Tli, #3S£:bfc^ 

^ • ir hif^Mt6r<!:^t^^ 0 ft;fc>!9 <h b 
65A, 6 5B) (i, »ffi-*-S{Rffl^v> K • ^ — 5"^" 

[0 0 2 0] H3lt MCi577'7V'aEPRO 
ROM I CH [g]2 ^t^L/z^^ y • y \s — l 0 0£r^T 

U ^S.^»t/noi^ atKbfc^y • ru— 

>'K»t/?B*S!ttBElH]KS:^'tf^cis/^ i o 3. !7— K 
»&0<:/n ^ • irt^ h • 7* = — ^^if^u 5/ ^ 1 

0 4. ^^xmr^-yRxf&my'7>h*-7 f ^-y$: 

^tf^o 5/^105 Srfflx.-Ci^-5o #BBir/u 10211 

KHg*3ix5o #KHr/H0 2li % ^p^^^V^O 1 

fl ±at?ftWJfhfc J: 5 47 7 y E P R OM7 i/ 
— o»«*ixfc«*^J:o"CBr<IBi:4ofc 0 !7- K»R 

t;yo • ir h • 7*=—yx o 4 afe.t/jaai/.fiffi 

/7>F- ^rn — y 1 0 511 TCfi-fc/HL !) ■ 7 

u~ i o 0rt<^!ftfe-t:/ui:H»U*5 «t h bfc 

T/n^^&tf^M&fK *bT«*<B»flz<D|HT- 

£M?-t-3fctf>0^— K • V h a— /u[§]gg 1 0 6 Srifi- 
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